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imm i &mm&L m&mmmi tarn 
urn. 

%mz>mm i mtvmmmim. 

t i> i mx'biffijm i xa 2 tm^mmmnm. 

>)Mim&>j?%< t i> 1 mx'hm-m 1 ~3ia»<%& 

ij>t>%m£ mim&'j?%< t himxhmxmi 

<ki>i mi-ttsffism 1 ~ 5 ime&mmmjm. 
yr? uAiww»4,=ar«»j: osiffi&^< 1 & is 

[0001] 

mzm-tz. 

[0002] 

rnxom] *mfrim®& (jjitls i tie 
•t) nmmmiL m^mitiz^xm^wmuxtm 
m&ztix^t. ivmrnm (isitcmp titt) 
mi>*<7)-^x$> 9 „ l s 1 istia v mzmmum 
tfamizmzmffimmny-mt. temryfrn®.. 
mm,*mBmzto^xmmz$mztiimiX'*> 

h . Z <oa»tt. ft£tf*ffl#ifft4 9 4 4 8 3 6 -^BJ 
[ 0 0 0 3 ] ttfiliL S I Zimmfrltift 

t, mm®tixm&&nmmtfUfi-t>tix^&. 1 

mxs>&. *zx\ bto>imiiMix$>&mm 
±.izm%mmzmmixmib&*., nnetm^m^A 

^m&yvi/ymw&zmmtix^z. zmm 
a, mumm-2-2 7 8 8 2 2^&fBtn^£*rc 

[0004] &m<?>c m ptf)-iRw«r*jsi, mm 



mtmmmmz£'>x{} l wn£mmz®£-fs> t 

[000 5] CMPtrfflv^nsAIMfflSWaUi, HK 
t&ltf[#J&tf@frffifij^&oT;fc 9«BSfcJEtTS 

IWfcfcJoTAlIliaiifHWfcU tOftfcl&lilflGB 
fit «k -5 T H'J ^WLhntfmxm:* t^l^ti 

«tf. B*aSfit < J;|,fflOIRO^^&{f=5rV^ 
T\ CMP<7)Jttffcfc ttfla5<O^Sljm*S*l-C» 

f^fflfi^a-fb^ns . i cop&ffltov vcas/* -- Jvp 

• ^/■il/;hu^*^ytif^ (Journal of 
ElectrochemicalSociety) ^138^11-51 < 1991436 

O3460~3464KtgB*$;ft.-O^„ 
[0006] CMPCJ:SJ5fS2Jt^^S^fcLT 

wmzx^xmmhtitz^mmmmmmwxz 
mmz-tx not mfawftuz x mm r ) vmmm 

ffif*«ltmi i 6fc, K^JtJ:-5T^Jlli*iB*^^tK 
^HmfLXLtW ¥&{MMkim%JbtLZ>Zti)m 

1 0 0 0 7 ] zcox 0 lizMMmmtvmmm 

Sr^DLT-fk^RfE^mSrjDxSClktiy, CMP 
(CMPtiiWKtK) jyrtLh-tifc^fc. CM 

[0 0 08] Lfrl%tft>. mkC0®Wmt:$ts£& 

m^ui. ( 1 ) Mft&ttitz&Bgm<?>$m$AMft 
mtmzm&tiiixmcomizmtsmk mTr< 
v?bm ) msL, ( 2 > ^msammm< . § 6 

tiit) ( 3 ) HftB^t**-r4Sf«ffl<^ 

4. (4) SI«tfe<^Ef^fc:«Hrt4GM«fi^l»£ 
t^^«7*ntx«ti)S: k . (5) Mb 

vm*e>i> <7)mM*mmw®iz$mt& zxbr-y 
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[0009] t 4 y i/>? j $>m®$<m'&&nm&zw 
s/y^wsysKxars KKi^6&6iMb&flHi 

itfWRPFS - 8 3 7 8 0-94MMcEft3*i-C»6 . 
[00 1 03 iitl±^(D/7i/yi!«M^;y 

/xt vmrry ?wmm<n±mmjmmz& 

«Rfc*f LTZWfcS' y 3 y R^eaufc&H-iMvS v * 

* ye j: oriMt^y ay^iifeaa*wi!i , t4fc» 

fc. SF®i&9pH£pKa- 0 . 5 «fc 0 < t 

«i**vo>*. w*.ttWB»2 8 1 9 1 

[0011]-*. Ettaflttvttflte*9«>Tff £ 
tv ?y?yi^?y?/i^&tfMfc?y?/i^-?-?){fe 
li«H^*«y>atfUasi5^m^T(i. Sffl Lfcn' y r 

<?»v) rmmmt. mm.Atmi&z&Kwmm\ > 

[0012] 

imtfimix o kt mm] mrni^7%mm 
rm&m&vx.v-iSay&i&m-tj&bi. mm.<r> 

[0013] 

iww. ®BHbf<s$. Bvmatiw&RTStYy* 
8fttfiri6fclJW-s. 

[ o o i 4 1 tn. m&Mmm&, urn 



mmmizmi. ttz. *mtt, mmm 

<bi>inx'b&mi&mmiimzmtz>. 
tools] ttz. mmtiz&fflBW. 

x <omtftiz>'j?%< b 1 1 m^timm^mmmiz 

[0016] 

i%.ty<mm<7)mm] *w&z&tth±m<?>mMbL 
-m. mtiwx <h 2 o 2 > . msvxmvvM,. * 
vymwwfbti. zn*x'i>mnk*mmizm 

*v>KMiail*qwu^ fit. sJ-^/y^iiftjfcoBWaBE 

<b&mv^Ti§gtfl;**#ftiaLT^I>. fit. 31 
[0017] *ftH£&tt*itfl&Klli«J: 

mm. n-^^ym. 3, 3-y*^/n&sg. 2-x 
j-jmm. 4-^f-n^y^ym. n-^r^ym. 2 

yyK. ^jl-^K. voy®. rjA^S, ^;^;H§. 
r^eys. t^yyii. vw-fy|g. 7^;HS?. yy 

xt-iv. ztLt>mMcoTy:t-<7^ mm. m. 
-^a. angry*-^. ^Lry^-^A^ry 
oy&. yy^K. ffi^K. ^iJ«fiWiU\ «f 
y;P« £ 2 oja±1W*««IBillffl«=fi:C M PjiS^r 

mi^. ^*yrm*mm£$mx'*tb\y 

[0018] ^mizmtmammb ixit. v 
^f-;i/T5y, hy^f-^rsy. hyxf-;PTSy. 
?wv yVT 5 y. xf-ixyy'rsyrh^K (E 
dta) . ^xf-;^f-?j-^^A*5yiii-hy^. 4p 
h-^-y^cor^^rsy ; ^y >-y. L-r^-y. 

/3-77-y L-2-T5/S1!. L-Z^ijy, 
L-A'yy. L-n^fyy, L-/;Pn>f^y. l-> f 
yo^fyy, L-ro>r yo^f yy, l-7xx^T7 
-y, L-rnyy. Hf;P3yy. L-^xf-y, l 
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-y^y, f;v>. l— tyy, L-bu*->. l 

3, 0- (3, 

Hn^y7x-^) -L-77-y> L-Wfv-y, 
4-fc b*n^fj/-L-roUy N L-^x-f-fV, L— 
^f-*xy N L-xf-jf-y s L-7>1-*->^ L- 
^X??^rxy N L-^Xf-y. L-yXf^l!^ L 

-7x;^3fy§L L-?7k*$yiL s- (#/i/#=*f 

*v—L-y^y. ^UTf-y, L-**U->\ L- 

txf-^'y, l-^/k-L-txf-s/y. '3-^cf-;k- 
r^f-y^^yci. r^'Sy, ry^fy 

?7v-<> (2. 2' -t'*yy 
y) . **?7*n-fy ( 2, 9-i^^k-i. 10- 
7ity>n'jy) , Ay?ro>fy (2, 9- ! J*i- 
)V-A, 7-i?7x.-)V-l, io-7xtyf-oy 
y) Mf^^yVy (h'Xv-^o^Hf/yjj-^U 
At h 7 Vy ) m<r>A $ y ; <yx-f $ w-*- 2 - 
**->v. WTVyHtt-tv. hur^ybUf-jj- 
-/k 2 - [2- (^yvf-ry;^) f-^-7-oh-^-y 
2- [2 - <*yy?-ryyrt0 f-*y?7i*. 2 
-^;^7^y > /fr/-/K . 1, 2, 3-hUT 
y-;k 1,2, 4-hury-;k 3-t$7-ih 
-1, 2, 4-hury-;k <yyhury-;K 1 
- h h x^yy h y yy-/k 1 - ko* 

ne;Kyyh'JTy-/k 2, 3-y*my7n 
WKy/b UTV-;k 4 -t Ha^y^y/b yr 
y-;k 4 ( - 1 H- ) <y y> y ry 
-/k 4-^;W^^ (- 1H-) KyYbVTY- 
/kxf-ykktxx/k 4 -#/kt«f ( - 1 h- )k 
yy h y ry-^yf-Axxr/k 4 -#;M«f 
( — 1 h- ) *.yy h y rv-y^^f^xxf/k 5 
-^v;Kyyh';ry-;k [1,2, 3-<yy 
b'jryu^-i -^<f-;ki [1,2, 4-h'jryj 

/k- 1 -*f-/kl [2-xf-/kv*>-;kl T$y. HJ 

/n-yry-zk -^bhyry-zk fx [ ( 1 

fyJkVYT^vtivijT? ymcoxiiftrfy 7)i 

[0019] -e^-cicMPSftgtigv^x -yf-yya 
%.£mirtl&frL>, *Mfy, xf-yy^'rsy-fh 
L-hurb7ry, *a^5/y, hur^' 
y^'f-jj— ;k ^/hUTy-A', 4-tFn**/*. 
>/MJTy-Jk 4-#/M«r>'/M-lH-) ^y 

y h y ry-;py^xxx/k h y a h y ry-;k 



*7 M> U TY-fr%t'tfftZ U». 

[00203 *fK^&mffM*g{;:J2, x 7 fy/fp 

^yvfcLTJi, r^>M. ^7^-ySL rt/k-ra-y 
^fVkfeAn-x, VyyXXSTfryymc?) 

zmm-, rvisyTy^-v&wa/T'Oi'yi-bV 1 ? 
2*.w£<f>t $ ysr<s ; #y rx^^yiL *y 7>i? 

^yy^y, ifjyym #y^wj/p 
§l ^y^^^y/^ry^x^Ais, ^y^^y/t^ 
ith'jfAt. ^jrsm >t?yvM ym. 

JfzyM. jKU7"WHI, #y (p-x*ky#;ktf 
yK) . jkut^ua*, *yr?y/kr5K rsy 
#yr? y;i/r 5 h\ #U7* y^mry^x^As. 
^ y r j? y ;nw- h y -7A«, ^ y r 5 jk y r 5 
mry^-^^ ^y h'i!7- h y tr'umxfifi 

V7V**is)Vim(?)XV*})VXyWBLV*<7)& ; rffj 
t'x;PT;l/3-;k ?Kyh*x;ueoy FyaVjKUT^ 
DP-f y^t'x;^^»Jv^^f^tiS. 

y^^yea^-tcy A>u#ywt<m&m i< . ^y 

[0021] *^HJCfcftl»#m^i!^cOE^*{i, 
4»DiMara. ig^Jg^SSWs ftfflB6J£». jfiSlfc 

mtxmmi'&7S<miixv-?Mt*0)®mi 0 osjis 
tc^LT. 0. i^2 5mmak-r*zk&#tL<* 

mt-t&zkt>mzmi\,\ znmsmwo. im 
JW5*«rctt. Ai^iwb&q^TCMPaifcws 
<. 2 0M»*iHi4fc. wfmwtmj&kttm 

[0022] *w&zmm\t&WMm\<rm-&%. 
a. m<omim. mk&m&mm. ummmm. & 
mzmixm-f&*®&xv vxix*^*i 0 om 
mmznix. 0. ooi^im&®t?iz\ki>wt 

LC 0. 0 0 5-0. smMfk-rSifc^JrOff* 
L<. 0. 05-0. 3«M«fc^«ifc*««ffc:*F*L 

[0023] *f^tz«(t£ftn^»0S-dJlti. 

ARwiMafl. iHbftWiflin. mm$M. miz 

t^fC. 0. Ol-lOMBft-fiikiWiL 
<, 0. 0 3-lM*i:t*ii:* t J: l )*FaK.. 
0. 0 5-0. 5MM^ki-i,ZktmizmiW Z 

coE^a^-o. 0 ia»a5*siT*ii, ^i-yy^mi 
mmtzmmm*). lommmmihtcup 

[0024] XMHzmi-xmizis txmttm 
ifcuy v»K^*tt % Ammmm* m&&mm. 
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izttix. 0. 0 0 1^0. 3MMMt-riZbi) { nt 
K. 0. 0 0 3MMKO. l«*SPJ:-ri»ii:* i «t 

o#4L<. o. oii£iss~o. osaaast-rsc: 

i: tfttWff* U\ znmUc&tfO .001 fifi^*ii 

mmti^imm*). o. 3«a»*«£*tc.M 

[0025] *»tt#y -tommtjwhp* ( 
5 x- i/ g y 7 n v h 7=5 7 Ti»5£ L# U x^-V 
U:fi) &5 0 0&±b-r&Ztff1fr£l,<. 15 00 
&±tthZttf£*)mL<. 5000V±b?ZZ 
i:*«Wdff4Ui. «* 3 F%4»«^)±I8I*I*K«J&^ - 
$ t>0)"CtiA\y# % mm&<7)®j5frt> 5 0 07jWTT'& 

DvoMTOi-iMtfS 0 OJiUiOfiSTOHP*** 

[0026] 'ttw>&Mmmmz\i. mizm ix 

<r)t,z7>^T*mulXi>£\\ 

[00273 *%wtzm&mmttm<?>mmt. &m 
«** lx v >war wcwwi^v amtzmi *-r 

ofiimKm?**. z<7)£ o%m&z*mizm& 

tfmmzmm. m&n. mmwmkztitMw* 

[0028] *»wrtt. mmw&7)®m±.izmi?) 

mmizwm iKvmx'm%mtmL*mmz®fr 
tzbtx^xmtmmmm-t&zttfxzz. 
co&mmmmmsmw mmtzmmmmtfem^ 

li, ftfcMKi&tvP. flUlf, a-7*u-K xy 

t&m K -Groove, E&B. mm, SAB. tsftB 
m<7)§>ftB (»«f*>*l~3mm, fflmifi 3^3 0m) % 

[oo29] mtmwb ixit. *m#ms&8& 
?&*>iybw®m&mttm: (mmws&eHm 
*-?mmttvx2>&) z&tt-tz-ffififem 
saKHwrcs*. wmt ixa. T^m. 



? w y, zm? vmmtfmx'* & . 

d K 2 0 0 m- ' JaiTtftfKEWfcWff* U*. &9f£ 
«**t * «RO»W*^5l¥ L WtEflli . 9 8 0 0 
~98000PaT'ftl»C:t^mt<, CMPjftKO'/- 

li, 9800~49000PaT'&££i:#J:9#2U 
v\ SMLTV^HL ffi®ffit3±&SifflBFSiK£*y7- 

mommmgrnxmbtix ^izt mt t 

[0030] 

[003 1 ] Hat0!l-7MVfc:Jt«Wl-3 
(SffltiftfHt) HMfcAIWMBWk.L-C. f&GM. DL- 

K^t UriHJMfc*** ( 3 0g*%*jf& ) SrfflV^ 
. * WB*tov ^ Ji^ 1 iZTfi?. 

mms) mmisb Jiawfu^pf ^*fflv\ 

XY<S^F^, K-GrooveS:^ffi(^B)t 

ov^t(i:^2&t/a3^-r. 
[0032] (9fe^fr) 

( 1 ) m : 1 jum<0«W*»JSLfc^y 3>»R 
( 7^7 y >y h r^x^at^T E G ) 

(2) mmEJ): 2 1000Pa 

( 3 ) mbmimb<Dmm& : 3 6m/min 

(4) Bf*«ft|ftM:'2 0 0il/iin 

[00 33] Hit0!ll-7M^fc:ikK09l~3-C^^ 

&im3(c:^L*:. 

(KSiaiFfiiPSi) 

(l)W*att(CMP3l«) : JSIS<OCMPB?ft'CcO 

2 sr. «8ffi oom-i > 'w&mmmmmmmz 
mmMfrt>wm.Lx#tbt:. 

[0 0 34] (3) f< y^y/: TEGA-^-y§rffl 

-X#l 0 O/im^r >y^y^S:il^L^. 
^^^(SEM) $rffi>,\ TEG/^-ycT) 
KiB^KSrJWtTffofc. il«g|5wfflriBffijil±ai{c 

(4) xn-y 3 y : TEGA7-y^IntA*'J7^ 
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•wD-ys y *»eu:. anssi5^BfMfliJt(i02 [0035] 

^{iifel+^SHtt^fflv^xo-^g [fa ] 

Lfc. 



a 1 







ftftftgUMtitt 


mmmm 
t (11%) 




**tt*y*i 
(11%) 


mmi 




0. 2 


0. 2 


* , J7*y;H7> : E- , S>A 


0. 1 


mm 




0. 2 j 


0. 2 




0. 1 


mm 




0. 2 


0.2 


#y7*»J*7$K 


0. 1 


mm 




0. 2 


0. 2 


#U7iry*«7V?=«>A 


0. 1 



[0036] [£2] 



$ 2 





1111 


11112 


1113 


1114 


1115 


9 1 « 


MK1 


1112 


9113 


114 


9F112 


PIIXliWIEN (0) 






XYft?* 


XYft?» 




* 1 (n) 


3 


3 


3 


3 




IS 03 (ma) 


15 


1 5 


1 5 


1 5 




111! (ni/Bin) 


160 


200 


130 


16 0 


180 


x»f^y« On/iia) 


5 


2 


2 


1 0 


2 


r A v is > f (ni) 


100 


40 


60 


150 


60 


1 □ - j> 3 > ( n ) 


40 


1 0 


10 


5 0 


1 0 



[0037] 



[13] 
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*ftfi|7 


mm 


mm 


mm 


if ft a 


8fB«2 




SfftiK2 


flfft*2 


mm 




K -Groove 


K -Groove + 
a i ftrr M 


XY4&?» 


XYfc^ft 


XY»?» 


ill 6 (wn) 


0. 3 


3 


5 


3 


0. 5 


* M. SI <(m) 


1. 5 


15 


15 


3 1 


2 


if ft 1 ft (no/Bill) 


1 5 0 


190 


80 


40 


70 


lyf>i/ll (nm/Ein) 


2 


2 


2 


2 


2 


r 4 v V (na) 


7 0 


50 


40 


50 


60 


x n - ? h V (na) 


1 0 


1 0 


20 


1 0 


20 



[00 38] HJfc0!ll~7£*U:J;5Ks AC-7*I/ 
-K XYfg^rft, K-GrooveMVt>'N-7*P-hi: 
XYfS^SrfitoT^BD^BltL^Bf^SrfflV^gfe 
ffiegJKtel 3 0-2 0 0 (nm/min) T'fc 9. 
%mvOV<D\ 0 0 (nm/min) KLt^M&gSrW-f £ 

t 2 0 0 (nm) OTT'&9llffl££tl>£fctfT'# l». 

JfcttWK 2. 3^Uv!i3l=, XY*g?«<D 
«^5mmtl£^o^0, iftfcO. SmfcSHEttffcOL 



[0039] 

[JftB^»*l l^l-7Btt«)4IBBf«*»i, fti 

[Hi ] mmmizm&TJ v^y^ammtt^t 
[H2 ] nsfewic*3ftsxn-^ 3 xmmmkm- 




[H2] 




^ 



(72)^bm JJSr « 



<72)*#& 5*1 



m>m% urea « 



) 30058 AA07 AA09 CB02 CB03 DA02 
DA12 DA17 



t 

i 

i 



•••••• . / 




